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DETAILED ACTION 

1 . Amendment A filed 4/10/03 has been fully considered and made of record in 
Paper No. 5. Therefore, claims 1, 2, 11, 12, 23, and 24 have been cancelled. 

Response to Arguments 

2. Applicant's arguments filed 4/10/03 in Paper No. 5 have been fully considered 
but they are not persuasive. 

Applicant alleges that the usage of " predetermined " does not render the noted 
claims 6, 17, and 29 vague and indefinite. This argument is respectfully deemed to be 
unpersuasive because the usage of " predetermined " does make the claim vague and 
indefinite, since it is not clear from the claim what the thickness of the under-fill layer is. 
Furthermore, by applicant using the language " predetermined " applicant has an idea 
from his invention what that thickness (i.e. the specific range of thickness) of the under- 
fill layer should be. Thus, for example the usage of predetermined is vague because 
one can view a range from .1 to 100,000 (mm, micrometers, cm, meters, etc.). 
Therefore, the 1 12 2 nd rejection is valid. 

Applicant alleges that neither Saitoh nor Grigg et al references disclose or 
suggest applicant's flexible conforming layer. This argument is respectfully deemed to 
be unpersuasive because Grigg discloses the support layer comprising an adhesive 
protection tape including a flexible conforming layer applied to the under-fill layer 30 
(see page 8 paragraphs 63-65). 
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Applicant alleges that Saitoh and Grigg are incompatible references since Saitoh 
teaches adhering adhesive tape to flux provided as an encasing protective layer, and 
after grinding, performing flux washing to remove the flux. In contrast Grigg et al. 
teaches uses a " mold compound". Hence, Saitoh appears to apply to a manufacturing 
step preceding any underfill or "mold compound" step. Thus, the combination of Saitoh 
and Grigg et al. at least has redundant encasing operations and it would be negative 
incentive to combine the teachings of such references. This argument is respectfully 
deemed to be unpersuasive because both Saitoh and Grigg utilize a protective film (i.e. 
mold compound) in a back grinding process of a die. Thus, the references are 
compatible based on the fact that similar elements are used in a back grinding process 
of a die. Grigg states that mold compound 30 renders the dicing tape used in 
conventional DBG processes (i.e. as taught by Saitoh) unnecessary. However, one can 
use a dicing tape with the process step of Saitoh, since the dicing tape will not affect the 
final product and would actually because mold compounds have a relatively high 
shrinkage rate as evident by Grigg (see paragraph 63). 

Applicant alleges that Grigg fails to recognize that any excess under-fill layer 
rising above the bump structures could later advantageously be squeezed out during 
mounting so as to underfill areas between opposing lands (of the other substrate). 
Thus, it is a disadvantage over Applicant's invention in requiring additional 
manufacturing steps. This argument is deemed unpersuasive since the claims are not 
so limited in scope. 
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Therefore, the non-final rejection is maintained and this office action is made 

final. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3-10, 13-22, and 25-34, insofar as definite, are rejected under 35 U.S.C. 
103(a) as being unpatentable over Saitoh (U.S. 6,060,373) in view of Grigg et al. (U.S. 
200210068453). 

With respect to Claims 3, 13, and 25, Saitoh discloses a back, grind/mounting 
arrangement comprising bumped die 11 with a planarizing support layer 13 provided on 
a bumped surface of the bumped die 1 1 . The support layer 13 comprises a pre-back- 
ghnd underfill layer 18 both to provide substantially planar back-grind wafer support 
during any back grind process (see col. 1 lines 5-19, col. 2 lines 50-67, and col. 3 lines 
1-30;Figs. 1 a-1 j, 2a-2d, and 2n-2p). Saitoh does not explicitly disclose using the 
preback grind underfill layer to provide underfill material during any mounting/under-fill 
process and an adhesive protection tape including a flexible conforming layer applied to 
the under-fill layer, wherein the conforming layer covers the reminder portion of the 
bump-bodies not covered by the under-fill layer of bumps on the bumped surface to 
further improve a planarity of the support layer. However, Grigg discloses a pre-back 



Application/Control Number: 09/893,588 Page 5 

Art Unit: 2827 

grind underfill layer 30 to provide underfill material during any mounting/under-fill 
process. The pre-back grind underfill layer is utilized in the back-grinding process of the 
wafer (see page 7, paragraph 63-65; Figs. 5 and 6). Grigg further discloses a support 
layer comprising an adhesive protection tape including a flexible conforming layer 
applied to the under-fill layer 30. The conforming layer covers the reminder portion of 
the bump-bodies not covered by the under-fill layer 30 of bumps18 on the bumped 
surface to further improve a planarity of the support layer (see page 8, paragraph 65). 
Thus, Saitoh and Grigg have substantially the same environment of a mold compound 
for aiding in the back grinding of a die. Therefore, it would have been obvious to 
incorporate the underfill layer with the device of Saitoh, since the pre-back grind 
underfill layer would aid in the back grinding process of the wafer and to absorb the 
inherent physical and thermal stress resulting from differing expansion rates of an 
integrated circuit semiconductor die and its interconnecting substrate as taught by 
Grigg. 

With respect to Claims 4, 15, and 27, Saitoh discloses the under-fill layer 18 
covering an entirety of bump-bodies of bumps 17 on the bumped surface (see Fig. 1f). 

With respect to Claim 5, 16, and 28, Saitoh discloses the support layer 13 
comprises an adhesive protection tape applied to the under-fill layer 18 (see col. 3 lines 
1-11; Figs. 1h and 2n). 

With respect to Claims 6, 17, and 29, Saitoh discloses the under-fill layer 18 
being a thickness beyond a height thickness of the bump-bodies 17 when incorporate 
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with the under-fill layer 30 taught by Grigg, would provide additional under-fill material to 
under-fill structures other than the bumps 18 during any mounting/under-fill process. 

With respect to Claims 7-9, 18-20, 30-32, Grigg discloses the under-fill layer 30 
comprise a thermoplastic polymer material (see page 6, paragraph 57). 

With respect to Claims 10, 21, and 33, Grigg discloses the under-fill layer 30 
comprising an opaque material to provide at least one of UV light and radiation 
protection to a surface of the bumped-die, since a UV sensitive tape is used in the 
process of thinning the wafer allowing for a loss in the adhesive properties of the tape to 
occur during the curing by UV radiation (see page 8, paragraph 65). 

With respect to Claims 14 and 26, Grigg discloses providing a secondary underfill 
layer to under-fill 30 to structures other than the bumps as encountered during any 
mounting process (see page 9, paragraph 76). 

With respect to Claims 22 and 34, Grigg discloses the arrangement, which is a 
flip-chip back-grind/mounting arrangement (see page 8, paragraphs 70-72;Fig. 6). 

The prior art made of record and not relied upon is cited primarily to show the 
product and device of the instant invention. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308- 
7956 




AC/July 31, 2003 



Alonzo Chambliss 
Patent Examiner 
Art Unit 2827 



